Purpose -The purpose of this paper is to investigate the key determinants of knowledge sharing and collaboration using Web 2.0 technologies by exploring the reasons for and barriers to employees' active participation in its various platforms within a large multinational firm.
. Given these benefits, an increasing number of organizations are beginning to introduce Web 2.0 technologies internally (Bughin and Manyika, 2007; Dennison, 2006) . TechCo [1] , whose case will be the focus of this paper, is one of the largest companies currently deploying these tools. However, given the novelty of Web 2.0, very little is known about the benefits it yields to the end-user and the factors leading to its successful implementation within organizations. Therefore, the objective of this study is to contribute to the understanding of factors determining the success of knowledge sharing using Web 2.0 technologies by exploring the reasons for and barriers to employees' active participation in these platforms. This, in turn, enables us to develop recommendations that can help organizations to leverage the most out of their Web 2.0 technologies and maintain platforms in which employees have both the opportunity and the motivation to participate.
The evolution of knowledge management and Web 2.0
According to Kuhlen (2003) , the understanding of knowledge management has undergone a paradigm shift from a static, knowledge-warehouse approach towards a more dynamic communication-based or network approach. Similarly, Hazlett et al. (2005) maintain that the literature in knowledge management has moved away from focusing on the explicit dimensions of knowledge (i.e. the computational paradigm) to the tacit dimension of knowledge (i.e. the organic paradigm). The latter paradigm, unlike the former one, Hazlett et al. (2005) argue, is a dynamic, people-centric approach that takes into account cultural problems and motivational issues in knowledge sharing.
The term ''Web 2.0'' was officially coined by O'Reilly Media in 2004 (O'Reilly, 2005 . It refers to a perceived second generation of community-driven web services such as social networking sites, blogs, wikis, etc. which facilitate a more socially connected web where everyone is able to communicate, participate, collaborate and add to and edit the information space (Anderson, 2007; Ankolekar et al., 2008; Pachler and Daly, 2009; Rollett et al., 2007) . Given the aforementioned characteristics, Web 2.0 has also been commonly referred to as the ''social web''. Participation is a key feature of Web 2.0 which is structured around open programming interface that allows any user to freely create, assemble, organize (tag), locate and share content (Boulos and Wheeler, 2007) . Web 2.0's participatory nature is best exemplified in Wikipedia where people work collaboratively to input, produce and update knowledge as opposed to the traditional encyclopaedias where the information is static and predetermined. The interactivity of blogs compared to personal web sites is another example of Web 2.0's participatory nature which stands in sharp contrast to the access-control in applications commonly used in organizations. In the following section, the application of Web 2.0 in the enterprise will be discussed.
Enterprise 2.0: key characteristics and benefits
Organizations have realized that Web 2.0 technologies could be leveraged for business advantage and have thus become interested in replicating the outcomes of Web 2.0 inside their own enterprises. This gave birth to the concept of Enterprise 2.0 which is basically the application of Web 2.0 technology within the organizations (Kainy, 2007; Semple, 2007) . McAfee (2006b) found that when companies make Web 2.0 technologies widely available, the only two groups that quickly start using them are ''techies'' and ''newbies''. He defines ''newbies'' as the new entrants to the workforce such as recent graduates who find it natural to socialize, collaborate, and find what they are looking for through the various technological platforms available. ''Techies'', on the other hand, are defined as IT staff and other technically-astute employees across the company who are the natural early adopters and advanced users of new technologies (McAfee, 2006b ).
The literature on Web 2.0 has thus far focused on the organizational benefits of Web 2.0 technologies. However, the important question to ask here is what are the real benefits to the actual users, the employees? And what are the other factors that motivate employees to use these tools? This is the specific area where this study aims to contribute. Existing literature on knowledge management has already identified many of the motivations and barriers to knowledge sharing. An overview of these determinants is presented next.
Determinants of knowledge sharing
The knowledge management literature has identified a wide range of factors that influence knowledge sharing behaviour. These factors could be summarized into the following three categories: technological factors, organizational or environmental factors, and individual or personal factors (Ardichvili et al., 2006; Cabrera et al., 2006; Barson et al., 2000; McDermott and O'Dell, 2001; Riege, 2007) . Although the present study examines Web 2.0 technologies, the focus will not be on technological factors because technology, as McDermott (1999) argues, can inspire knowledge management but cannot deliver it. Accordingly, the research questions of this study are designed to focus on the human and organizational factors or the social aspects of knowledge sharing. These questions are adapted from Ardichvili et al.'s (2003) 
Method

Data collection and analysis
This research is based on a qualitative case study design with the main unit of analysis being individual employees. Qualitative research was chosen as the most appropriate strategy given the limited availability of literature on knowledge sharing using Web 2.0 technologies. Further, this study is based on the premise that knowledge can be created, shared and used by employees across all organizational levels and functional areas. Therefore, unlike many studies on knowledge management which focus on knowledge workers[2] (Bock et al., 2005; Chennamaneni, 2006) , in this research any employee regardless of their organizational role and position is a subject of interest. For the face-to-face interviews, a combination of convenient and snowball sampling was used. In order to get more representative responses, a random sample of TechCo bloggers were also contacted through the firm's external blog directory. Three of them responded agreeing to participate in the interviews. By the end of the study a total of 11 employees were interviewed (five users and six non-users of Web 2.0). The interviews were recorded and lasted on average 30 minutes. In order to provide a more thorough analysis, secondary data about the knowledge management programs and Web 2.0 technologies in TechCo were obtained from official sources. An example of this secondary data are the internal Q&As about the reasons for blogging that are conducted internally across TechCo. Responses to these Q&As were integrated into the findings of this study.
A grounded theory approach was used in the analysis of the data (Strauss and Corbin, 1990) . The analysis started with coding the answers in categories that are indicative of motivations and/or barriers to knowledge sharing using Web 2.0 technologies. In order to enhance the validity of the findings, each of the categories had to be supported by multiple respondents who also had to provide instances of how a particular factor has influenced '' Web 2.0's participatory nature is best exemplified in Wikipedia where people work collaboratively to input, produce and update knowledge as opposed to the traditional encyclopedias where the information is static and predetermined. '' their knowledge sharing behaviour. Before describing the findings, an overview of TechCo and its knowledge management strategy is provided next to contextualize the issues and themes to be discussed in the remainder of the paper.
Contextual setting: TechCo and its knowledge management strategy
TechCo is a multinational technology and services corporation. During the 1990s, it underwent a difficult period as markets shifted and it needed to reinvent itself to compete across a new landscape. As a result, various knowledge management programs were initiated to foster knowledge exchange within and across its business units. The different knowledge management initiatives focused on different areas from intellectual asset management to collaboration. TechCo's asset management tools include discussion forums and other community facilities which are designed to capture and make available intellectual assets for future reuse. In the area of collaboration, TechCo provided employees with virtual spaces that encourage remote teams to virtually share information and collaboratively work together. All the aforementioned programs focus primarily on explicit knowledge exchange through intellectual knowledge repositories as opposed to a more balanced approach between explicit and tacit knowledge. They employ tools which are, to a large extent, static; have limited, departmental access; and offer a very structured methodology for knowledge sharing and collaboration. It is only recently that TechCo started introducing social software tools and Web 2.0 technologies which focus on tacit knowledge exchange through an emergent rather than a structured approach to participation and collaboration. In the following sections, the findings regarding knowledge sharing using Web 2.0 technologies in TechCo will be presented.
Findings
The study results are presented below, grouped according to participation versus non-participation in Web 2.0 and according to the key research questions. The sample responses provided in the tables include comments made by both participants interviewed during this study and respondents to the Blogging Q&A conducted internally by TechCo[3] . It is after analysing the following responses that the common themes and key determinants presented in the discussion section were derived.
Users of Web 2.0: Reasons and/or motivations for employees' willingness to use/contribute their knowledge to Web 2.0 platforms
When asked about their reasons and motivations for participating in Web 2.0, employees mentioned a wide-range of benefits and outcomes that acted as motivators for their participation. These benefits included: effective communication (in terms of ease of use, speed and reach) (see responses below -1.1, 1.3), managing personal knowledge (1.2), generating discussion about new concepts and ideas, finding answers to particular problems, staying informed about the latest news and activities of fellow colleagues (1.3) and receiving desired help and feedback. Other mentioned outcomes resulting from using Web 2.0 and which also acted as motivating factors included aspects such as increasing one's social network (both personally and professionally) (1.4) and building a level of credibility tied to the individual employee. Satisfaction in helping others and passion about certain topics and one's area of practice were some other mentioned reasons.
Sample responses from Web 2.0 users illustrating reasons and motivations for employees' willingness to use/contribute their knowledge to Web 2.0 platforms:. B 1.4. ''In the ever-changing world, it's helpful to build a level of credibility tied to you as an individual. I've built professional connections world-wide that would not otherwise exist, as a result of my blog''.
Users of Web 2.0: barriers to employees' willingness to use/contribute their knowledge to Web 2.0 platforms Current users expressed a number of factors that could act as potential barriers to their participation in Web 2.0. One of the most commonly stated barriers was if no one else used or contributed to them (see responses below -2.1). Lack of support and recognition from the organization was also stated as a factor that could adversely affect their participation (2.2). Most users expressed the importance of having their ideas and efforts acknowledged one way or another. Another reason was information overload (2.3, 2.4). Employees' concerns did not revolve around finding enough information as much as around navigating through the information overload in order to obtain what they are looking for. Trust or its lack thereof was another potential barrier. Different dimensions of trust were mentioned including: trusting the quality and accuracy of the information (2.3, 2.4), trusting that others will treat the information they share with care (2.2) and trusting that others will reciprocate and provide the necessary help when needed. Fear of publishing something confidential or violating company policy was also mentioned as a factor that could hinder participation in various Web 2.0 platforms.
Sample responses from Web 2.0 users illustrating (potential) barriers to employees' willingness to use/contribute their knowledge to Web 2.0 platforms:.
The risk is that you spend time contributing to them and that people do not use the information you publish''.
B 2.2. ''When people take credit for your ideas. There is enough of that going around!''. Non-users of Web 2.0: barriers to employees' willingness to use/contribute their knowledge to Web 2.0 platforms
Time was one of the most commonly stated barriers (see responses below -3.1). Lack of knowledge about the tools, their benefits and how to go about using them, unawareness or cynicism about the value they could provide, and perceptions of certain risks and downsides associated with using Web 2.0 (3.2) were among the top mentioned barriers. The effectiveness and convenience of using existing tools also adversely affected the willingness to adopt Web 2.0 (3.3). Furthermore, perceptions of lack of organizational or management support in terms of communicating the benefits, providing the necessary training and rewarding and recognizing efforts and contributions were commonly mentioned. Fear of violating company policy was raised by respondents who felt that blogging guidelines and new caveats attached to employee communication acted as inhibitors to express one's ideas more openly in the different Web 2.0 platforms.
Sample responses from non-users of Web 2.0 illustrating barriers to employees' willingness to use/contribute their knowledge to Web 2.0 platforms:. '' The important question to ask here is what are the real benefits to the actual users -the employees? '' B 3.2. ''There is too much information at times where you can actually be misled because it could come from a non-reliable source. The amount of information and the detail is far greater but the accuracy has dimensioned over time. 
Discussion: determinants of knowledge sharing and collaboration
The purpose of this research was to identify the key determinants of knowledge sharing and collaboration using Web 2.0 technologies. After a thorough content analysis and close examination and comparison of the responses, the following categories were derived: history, outcome expectations, perceived organizational/ management support and trust. Following is an in-depth discussion of each determinant and how it relates to the social psychology, organizational behaviour and knowledge management literatures.
History
History or ''the old/established way of doing things'' appeared to be one of the main barriers to knowledge sharing and collaboration using Web 2.0 technologies. Although some non-users acknowledge the potential benefits of Web 2.0 and the limitations of currently used tools (e.g. the two-way nature of instant messaging); they have stated that the familiarity of these tools and their widespread use across the organization makes the adoption of Web 2.0 not very compelling:
I think it is history because there are ways of communicating that we are used to. It is easier and more comfortable to do it the old way. You've got a traditional way of accessing and gaining information and you know how to do it quickly. It's almost second nature. . . you automatically default into what you're used to.
While some employees suggested that knowledge sharing using current tools is one reason behind their non-participation in Web 2.0; others indicated that the company's focus on promoting these tools rather than Web 2.0 technologies is another key reason. This finding is consistent with Richard Thaler's (1980) endowment effect theory which posits that people place a higher value on objects they own (their ''endowment'') relative to objects they do not and they mentally compare having the prospective item to giving up what they already have.
As a result, current tools such as e-mail appear to be more valuable than new tools like blogs and wikis. In the context of Web 2.0, McAfee (2006c) posits that the average person will underestimate the prospective benefits of blogs and wikis and overweigh everything they are being asked to give up by not using e-mail, instant messaging and other existing technologies. Of course, Web 2.0 is not designed to replace existing tools but the perception that new technologies can disrupt the status quo acts as an inhibiting factor.
It is not only employees' existing or previous behaviour that adversely affects adoption of new tools but companies' past and existing strategies and approach to knowledge management plays a significant role as well. Several respondents have stated that TechCo's focus on promoting static tools makes the idea of adopting Web 2.0 technologies less attractive. Thus, given the inertia imposed by ''history'', managers will have to consider issues like inducing change on different levels when introducing Web 2.0 technologies. This would entail, for example, redefining and communicating a new knowledge management strategy. Managers will also have to address issues like the endowment effect. According to McAfee (2006c) there are two broad strategies to address this problem of endowment; either increasing the perceived benefits of these tools or lowering their perceived costs and drawbacks. This leads us to the next key determinant of knowledge sharing using Web 2.0 and that is outcome expectations.
Outcome expectations: perceived benefits and rewards
Employees who perceived and gained positive outcomes from using Web 2.0 technologies were the one's actively participating; while those who were unaware of the benefits, sceptical about them and/or perceived the costs of using these tools to be higher than the benefits were the ones refraining from using them and who constitute what McAfee (2006b) dubs as the ''Empty quarter''. This points out to the fact that outcome expectations are a key determinant of knowledge sharing using Web 2.0 technologies.
Outcome expectations refer to the expected consequences of one's own behaviour (Hsu et al., 2007) . The importance of outcome expectations in determining knowledge sharing is consistent with the value-expectancy theory which states that ''an individual's behaviour is a function of the perceived likelihood, or expectancy, that his or her behaviour will result in a valued outcome'' (Cabrera and Cabrera, 2002) . The majority of current users stated that they use Web 2.0 partly because it helps them do their jobs more effectively. Some of the most commonly stated benefits include reducing e-mail overload, avoiding answering the same questions multiple times, managing personal knowledge, generating discussions on areas of interest, obtaining help in solving business problems and communicating more effectively with remote team members. One user also mentioned how conversations over Web 2.0 platforms are a good alternative to the ''water cooler conversations'' that can no longer take place due to increasingly working from home and on customer sites.
Some sample comments from respondents that exemplifies these benefits were: In terms of socio-personal outcomes determining participation and engagement in Web 2.0, recognition was a key factor. Current users expressed the importance of having their contributions recognized by their superiors and receiving credit for any ideas they share in the organization (see quote below). For them, recognition is another way to establish their credibility and expert status. This is consisted with previous studies which indicate that employee recognition from senior management directly motivates people to share knowledge (Oliver and Kandadi, 2006) .
Many other respondents share his view, as illustrated by these comments:
B ''The kudos you get from contributing to such tools and the network of contacts you build up as a result of using them.'' B ''It is very nice to do favours for people. If you help them, then they'll help you.'' B ''To the individual the benefit is the fact that you know you have done your bit and are helping others.'' A significant amount of respondents also participated in Web 2.0 because they enjoyed helping others. This intrinsic enjoyment in helping others through sharing knowledge has been documented in many previous studies (Davenport and Prusak, 1998; Wasko and Faraj, 2000) . For these Web 2.0 users, the value that others obtain from their contributions is equally important to the value they gain individually:
One thing that would discourage me from using them would be if no-one else was gaining value from them (i.e. if my blog received no hits or comments) and with respect to wikis if I felt I was the only one contributing.
What is clear from this study is that the nature of rewards and incentives derived from Web 2.0 are very psychosocial in nature and do not involve tangible or hard rewards such as monetary compensation. This is consistent with the social exchange theory (Blau, 1964) which posits that ''individuals engage in social interaction [e.g. knowledge sharing] based on an expectation that it will lead in some way to social rewards'' (Akkinen, 2005) . These social rewards include things like approval, status, respect, praise, recognition, positive feedback and mutual benefits. Results from prior research on virtual communities of practice are also consistent with the social exchange theory and provide evidence that all the aforementioned factors are strong motivators for active participation (Ardichvili et al., 2003; Hsu et al., 2007; Faraj, 2000, 2005) .
Perceived organizational/management support
After carefully analyzing the data, many different aspects of organizational or management support-from promoting and communicating the benefits to providing the necessary training and rewarding participation-appeared to be key factors determining knowledge sharing and collaboration using Web 2.0 technologies. Sample responses illustrating the different elements of this finding are:
B ''We haven't been given the education. . . the company hasn't taken the time out to say look guys these are new ways of communicating and there are real advantages''.
B ''Responsiveness on sharing like a 'thank you' or 'great this is a good opportunity for us to do this or that' is very important and will encourage me to share. It will make it worthwhile to share knowledge. I don't think getting paid to share information will be effective. I think that's not the way of doing it.'' B ''If it is introduced properly to employees, I think I will use them. I think things fail because they are not introduced properly''.
These responses demonstrate that many elements of managerial support that emerged in this study are related to basic implementation issues such as creating awareness about the tools, promoting their usage and communicating the benefits to encourage adoption among employees. These findings are consistent with previous studies (e.g. Cabrera et al., 2006) which indicate that that top management can send strong messages to the organization as to how important sharing knowledge is and people will be more inclined to perform a certain behaviour if they feel that important referent individuals endorse this behaviour and are likely to approve and even applaud it.
Training was found to be another important element of organizational/management support that influenced participation in Web 2.0. Many employees indicated that they do not use Web 2.0 either because they do not know how to go about using the tools or they have attempted and gave up due to the difficulties they have encountered. Currently, TechCo does not offer any formal training on using Web 2.0 technologies. Its approach is more towards ''go there and experiment''. There are some conference call events to help introduce the topics, but nothing like an organised course or any formal sessions. Although TechCo is a technology-oriented company, only about a third of TechCo's population is ''tech savvy''. Therefore, training is important both in terms of providing the necessary education to enable employees to get the most out of the tools but also in terms of communicating a commitment to Web 2.0 and an investment in the employee both of which will positively affect Web 2.0 participation. The importance of training for the adoption and continued use of new technology have been identified by many researchers namely Rogers (1994) in his study on computer supported cooperative work.
This importance of organizational/management support is an interesting finding because the spontaneous success of the different Web 2.0 applications in the internet -from Wikipedia to the Blogosphere -have led many to believe that top management has a very limited role to play in the introduction and encouragement of Web 2.0 technologies in the enterprise. The advantages of these tools and the inherent network effects are believed to eventually lead to the diffusion and routinization of these tools. As a result, many companies have adopted the attitude ''if we build it, they will come'' (McAfee, 2006a) . However, the findings clearly point out to the fact that the use of Enterprise 2.0 technologies depends on decisions and actions taken by managers (McAfee, 2006a) . Overall, the present study indicates that even early adopters need support and encouragement.
Trust
The results of this study highlight ''trust'' to be a key determinant of participation in Web 2.0 platforms. Given the open and informal nature of Web 2.0, employees posed questions on whether they can trust the quality/accuracy of the information being shared and whether bloggers and wiki contributors ''knew what they were talking about''. In fact, previous research studies (e.g. Abrams et al., 2003) have suggested two dimensions of interpersonal trust that promote knowledge sharing in the aforementioned context: benevolence and competence. Benevolence-based trust is grounded in the emotional bonds between individuals and refers to faith in the trustworthy intentions of others. Competence-based trust, on the other hand, places emphasis on the cognitive component and refers to confidence in the ability and expertise of others. Respondents' concerns over the quality, reliability and relevance of the information can be regarded as issues associated with competence-based trust; while concerns over whether others will misuse the information, take credit for it, or not reciprocate their efforts can be associated with benevolence-based trust. With regards to reciprocity and trust, this study has shown that participants in Web 2.0 who blog about certain issues or pose certain questions would like to receive comments or some sort of feedback, the lack of which would diminish trust in their colleagues.
An interesting finding from this research is that trust is not only a prerequisite for knowledge sharing and collaboration using Web 2.0 technologies but also, to a large extent, the outcome of such sharing and collaboration. So, while it is impossible to build a virtual environment of knowledge sharing and collaboration without general trust; once such activities take place, they enhance and reinforce trust until it becomes self-perpetuating. Many of the respondents have been able to establish and maintain strong social networks virtually that did not exist before Web 2.0 technologies were introduced.
Conclusion
This study identifies the key determinants of knowledge sharing and collaboration using Web 2.0 technologies by exploring the reasons for and barriers to employees' active '' The results of this study highlight 'trust' to be a key determinant of participation in Web 2.0 platforms. '' participation in its various platforms within a large multinational firm. Using insights from both users and non-users of Web 2.0, the following four key determinants were identified: history, outcome expectations, perceived organizational/management support and trust.
More importantly, a number of managerial implications can be derived from these findings. First of all, it is highly recommended that top management take an active leadership role in introducing Web 2.0 technologies, communicating their benefits and articulating how they fit into the organization's knowledge management strategy and, ultimately, how they could help achieve organizational objectives. It is equally important to provide the necessary training and have the appropriate reward systems in place. It is also important for management to avoid mandating or enforcing knowledge sharing using Web 2.0. Further, as this study has shown, rewards in the form of recognition are critical for encouraging knowledge sharing in Web 2.0 platforms. Therefore, companies involved in implementing Web 2.0 should consider introducing soft rewards like praise and recognition to encourage employee participation. For instance, having a recognition programme where the ''most active blog'', ''top rated blog post'' or ''best wiki contribution'' is publicized on the company's intranet or internal newsletters is one effective way to recognize employees' contributions.
Notes
1. In order to preserve the anonymity of individual managers, the details of the particular company have been appropriately disguised.
2. A knowledge worker is defined as someone whose paid work involves significant time gathering, finding, analyzing, creating, producing or archiving information (Sellen et al., 2002) .
3. Responses are numbered for in-text citation.
